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Biomass burning Biogenic

Pollution Asian dust wild fires sink change

Industry Land use change Drought Deforestation
Transportation Desertification ——
Mega Cities Population(>60%) — Social benefit

Tibetan Pla

Monsoon  Typhoon Tsunami



South

* Launch: Nov., 2009

* Orbit: GEO (128.2°E)

* SI: KARI + Astrium

* Mass at launch <2497 kg

» Operational life : 7.7 years
* Launch vehicle : Ariane 5

Solar Array

* Mission:
- Communication
- Ocean Color
- Meteorology

MODCS Antenna
(L-band)

MODCS Antenna
(S-band)

S-band Antenna

Ka-band Repeater
Panel

Earth Sensors

Ka-band Antenna
Reflector (West)
Ka-band Antenna
Reflector (East)

— MI Sensor

GOCI Sensor

7

Velocity
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orological Imager(

I

Mass 144.6 Kg
Volume 130x90x80 cm?3
Spectral Band 0.63(0.55-0.75)
(um) 3.91(3.8-4.0)
6.7(6.5-7.0)

10.7(10.2-11.2)
12.0(11.5-12.5)

Vit

LOUVER RADIANT Cﬂglfgg Spatlal 1 km (VIS)
SUNSHIELD Resolution 4 km (IR)

LOWER Coverage Global

SNR ~
OPTICAL -
PORT Temporal 30 min.
A, rascore Resolution
MIRROR TELESCOPE Products Cloud, snow cover, CSR,

MIRROR OLR, AMV, SST, LST, TPW,
! Fog, CTT, CTP, rain rate,



I GoCl

Mass 83.3 Kg

Spectral Band 412, 443, 490, 555, 660, 680,
745,865 nm (8)

Spectral 20nm (B1~-B5, B7)
Resolution 10 nm (B6)
40 nm (B8)
Spatial 500 m x 500 m
ReSO I UtIOn Shutter cover
Coverage East Asia near Koregggggr;aag;tmcwre
Heater Screen
S N R -~ 1 OOO Secondary structure
Al Bipods Telescope radiator
Temporal 1 hour (8/day) Thermal screen +Y
Res O I u t I O n Telescope IRES
Radiator
Products Yellow substance turbigg;%ynterfaceplag (Not part of GOC)
Chlorophyl
suspended sedimentiie """
Vegetation

AOD, aerosol size, type



The continuity of COMS missions
¢ COMS program : Launch at 2009, the predicted end of life
in 2016

¢ Forthe continuous mission of meteorological and ocean

color monitoring, the next satellite should be launched no

COMS later than 2016.

‘ Year 2009 Year 2016
4
MP-GEO SAT

Year 2010 Year 2016 Year 2025

-




m Feasibility study:
¢ Finished feasibility study of Geostationary Environment (AQ)

Monitoring Mission

— P.1.: Jhoon Kim (Yonsei University), 2008, ME

— Recommended measurements of SO,, NO,, O, and aerosol using UV/Visible
spectrometer from Geostationary Orbit

— As an option, recommended measurements of CO, CO, and CH, using IR
FTS from GEO

¢ Finished feasibility studies of meteorological and ocean color
monitoring mission

¢ Finished feasibility study of next Geostationary Mission
— P.I.: Y.K. Chang (Korea Aviation University), Aug. 2008 — Feb. 2009, MEST

— Recommended Atmospheric Environmental Monitoring Mission, together with
Meteorological and Ocean Color Monitoring




Launch in 2016



Environmental Mis

A

B Air-quality:
e To provide global measurements with sufficient temporal resolution
together with Meteorological mission

—  Globalization of tropospheric pollution
e To assess and forecast air quality

— Monitoring, Validating CTM, improving accuracy

— Emission Inventory from hourly measurements of concentration from space
e To monitor regional transport events

— Transboundary pollution: pollution, Asian dust
e To understand long-term effect of aerosols in climate change

— Aerosols and their precursors for long term

B Social Benefit:
¢ Reducing economic loss by improving prediction of climate change

¢ Reducing medical costs and death rates through early warning of
pollution events
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Thermal Radiator Calibration Assembly /
\ Calibration Aperture

Star Tracker (1 of 2) \
]

Gyroscopes
NW A
@ y \
E /"-,/C);tics

s, ,
’ Y “ opical Benc e Aperture and
From [SAL Scanning Mirror

» Heritage from OMI
« Completed technical
feasibility thru NASA IIP

Spectral Range

300-500 nm
(Resolution: 0.8 nm)

Spatial Resolution

5 km(N-S)x15 km(E-W)

Vertical Resolution

3~6km

Global Coverage

1 hour

SNR 1500:1 at 430nm
Power <100 Watts
Spec- .
ification Weight | <S0Kg
Volume | 0.5x0.5x0.25 m3

(Bhartia, 2009)




B Spectral Bands Requirements

13 Bands (GOCI-1 : 8 Bands)

- Phytoplankton type verification, Nighttime Observation, Enhanced
Atmospheric Correction Accuracy

Saturation

Band | Heritage SNR [Primary use

O 00 N O v b W N =~

500nm 6.5E-6

Radiance : W/m2/um/sr

Yellow substance and turbidity
Chlorophyll absorption maximum
Chlorophyll and other pigments
Red Tide

Turbidity, suspended sediment

SS & Red Tide

Baseline of fluorescence signal, Chlorophyll, suspende
d sediment

Atmospheric correction and fluorescence signal

Atmospheric correction and baseline of fluorescence si
gnal

Aerosol Properties, Atmospheric Properties

Aerosol optical thickness, vegetation, water vapor refer
ence over the ocean

Atmospheric Properties, Cloud Properties

Night Band (Night time fishing boat activities)




GEO-SAT
Development
Master
Schedule

Kick-0ff(2010.03)

¥ User ReugiremMent Review
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2014

2015

2016
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System Requirement Review
System Design Review
Preliminary Design Review
Critical Design Review
Integration Readiness Review
Test Requirement Review
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L 2 4

(Twin Satellites)

GEMS and GOCI-2 now have

more volume and mass budget

- Can increase capability in spatial resaolution
or spectral coverage

Mission : Air Pollution Monitoring
Meteorological observation
Ocean Color monitoring
Mass : Dry mass 1280.9 kg
Launch mass 2640 kg e
Power : In-orbit 1500 W, Transfer orbit 1100 W g ¥
Mission Life : 10 years ;




LEO
Constellation

Altitude < 1000 km
Time Several to 24
Resolution hrs
Spatial Global
coverage
Viewing Nadir, Limb,
Options Occultation
Techniques Multispectral,
multi-angle,
polarization,

stereo-viewing

> 36000 km
(+) < Up to minutes <
< 60S- 60N (lat.), 60S- 60N (lat.),
~120° in Global
longitude
< Nadir only <
< Multi-spectral  Multi-spectral,
only stereo-

viewing, .. 3




SUVS
GEO-CAPE
(America)

IS GEMS
¥ MP-GEO
¥ (Asia Pacific)

e (2D

Constellation synergy
[ EEA Jc esa - Improving spatial and temporal coverage
~ . - Monitoring globalized pollutants
- sharing data and science
.. - supporting QA and CAL/VAL of instruents

GMES S4 UVN
MTG




StatusefilV.

m Global Environmental Satellite Program Office
e Established in June, 2009 by ME (P.M. : Sukjo Lee, GERC, ME)

e First phase funding started for requirements of science and instrument,
algorithm development strategy, and evaluation of social benefit

¢ Research Center established at Yonsei University, in March, 2009
m Collaboration discussed at the Korea(MEST)-U.S.A.(NASA)
Bilateral Meeting
e Delegation from NASA on April 21-22, 2009, at KARI, Daejon, Korea
e ‘“Satellites and instruments of mutual benefit” for innovative
observations of the global integrated Earth system, including:
- geostationary satellite: air quality and ocean color observation
¢ Recommended to establish joint KARI-NASA working group (WG)
¢ Next U.S.A.-Korea Bilateral Meeting planned at the end of August, 2009
Currently under Preliminary Investigation of Financial Budget
e Requested USD 600 M for the mission :
e Final decision pending due to technical feasibility and social &g ' T
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oIIaboration between

Mission System I Defining requirements
Management Integration Share Data Part|C|pa_te In ReVIeW_
I Data retrieval and science

Engineering Consulting

Contribute Subsystem or

L Company parts?
(e.g. UV enhanced CCD




» Suggest collaboration between GEO-CAPE and MP-GEO SAT for
trans-Pacific AQ monitoring in:

- defining requirements of science and instruments

- data processing and sciences

- quality assurance of the same instruments including calibration and
validation

- securing budget from respective government
- demonstrating and proving technical feasibility in GEO

* Flight opportunities in GEO over Asian region :
- KARI provide spacecraft with launch service
- KARI and ME are responsible for the GEMS payload,
- and/or NASA provide support for the payload
Including science, consulting, quality assurance
(participating in reviews), and contributing subsystem




Issues

* Need Agreements between NASA and MEST/ME/KARI :
- to discuss and collaborate in setting up requirements of
science and instruments in depth
- to secure funding from government
. Major issues in technical feasibility
- to receive OMI data in real time for data processing and
demonstration

* Flight opportunities in GEO over Asian region :

- KARI provide spacecraft with launch service

- KARI and ME are responsible for the GEMS payload,

- and/or NASA provide support for the payload
Including science, consulting, quality assurance
(participating in reviews), and possibly contributing subsystemsss
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